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(57) Abstract: 



PURPOSE: A wafer level package and a 
method for making the same are provided to 
increase a deposition area of a metal pattern 
by depositing a metal pattern in an embossed 
groove, and increase a junction intensity of a 
solder ball by increasing a contact area 
between a solder ball and a metal pattern. 



CONSTITUTION: A wafer level package 
includes a semiconductor chip having the 
50 many bonding pads(1 1), a lower insulating 
1^ layer(30), a metal pattern(40), an upper 

insulating layer(50), and a solder ball(60). 
10 The lower insulating layer is deposited on a 
bonding pad forming surface of the 
semiconductor chip, has a via hole exposing 
the bonding pad, and an embossed groove is 
formed to a part separated from the via hole. 
The metal pattern is deposited on a lower 
insulating layer and electrically connects the 
bonding pad to the embossed groove. The 
upper insulating layer is deposited on an 
upper part of a total structure, and forms a 
ball land exposing a metal pattern deposited 
on the embossed groove. The solder ball is 
mounted to the ball land, and is electrically 
connected to a metal pattern deposited on the embossed groove. 
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oi^oixife iiH^ixioii 3ioia. 

nH^ixi^ 9IIOI3HM ein ^BeioiM £^ejM lemoj :?H:?H2j gjo^ ^£ith :?H:^H2j «h£xhi 

nanu, hh^ixi^ im^ a^^ ssoi ^aisioio^ api (oigoii, amsi ?iioiffloiiAi 

&^£x^l iiee i23im:?ii as, aa^ ^xiism sack 

neHAi, si^oii^ ?iioifflM ax-i ^emxi an ?-iioim ^EHOii/H ^d\^ eh^is ssm ^^^jo^ ^Ait^ ^. ^e^^ 

S ::^B£[0|H dFeie [Ef£h ^BSrOI uH3|Xie Xll^^^ g>^e^OI HIA|£l2iCK OlEiE.^ ^^g^S ^1^9 IIH3IXIM ^lOIEH Ell 
m IIH5IXI£h m^QI. £ 1 ^ £ 2011 ^BHHJ ^lOjlH ai^ IIH9IXP^ BB£^ SAISiai 

eixH, 5E i§ s^s^ mo4, ^loimd) ssoii^ ^aig ^s^^^ej s^^^(2)oi tsaoi siP. ?iioiEi(i) ssoii 
&^£x^l ilSI IIHHda)^ SI6H S^^^(2)0II S5H kisaoi aio. 

Oianth ^EHWIAi, MsS|(2) 5!^^l SSOII m¥ ^e^#(3)M £5e^a. HHHda) ^¥01! ?lxlth o^¥ ie^S(3)S ^ 

2i5h01 eg IIHH(1a)M 21¥^ iiz^AmCK 3^ DM. ^£IU ^^^DIs XH^'HJ S^^^M Sx^l ^5 SS^^Oii 
§^DK OlttH. ^^^^ IIHH(1a)0il£ e^^SCK 0IO1A]. ^^^^M ¥^ ^iM^tahd. ^Ef^ lIHH(1a)0j| i^I'l^o 

^ EfB^ m¥ §25^(3)4^011 ^^im^ IIH©(4)S ^^e^CI. Zlgj Cl^, SXil SSOii 4^¥ ^^S 

(5)e ^, nHe(4)£i E^B ^¥0|| ^X\m ^¥ ^SS(5) ¥ge ^^o\(^ iIHe(4)°l EIBM icgAl^j 

CK icss iiH©(4)sj BBOl ^CH SOI ofgMsife M eHH(4a)::?^ 

OIQlAi, £ 2011 £Aia bh2f aoi. M eHH(4a)0|| q^gSJ ^CH M(6)e §£=1*^ ^. OlS© £IM^^ S§g S8H 
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MM^Q. □^x|e,^os, ?iioiin(i)oii ^^BBfoi^ Ei2im cay ^&6K)i :?h:^h°j m^.^ mm eii 



sse SoH 9II0IIH eii^ iiH5ixi^ #cH Moi :)ie(pcB)o]i ^'saoi ^^eshTii scl o\j\}^, eh^ixi 

s& soixi^ii oi2f &oi. ?iioiiii eii^ iih^ixioii/h^ ^ch m°i ^2Jm sfs:?^ ^¥<y^ ^FXiioicK 
^CH <:^^^M ^oH/h^ ^ch m aiHeisj ^^^^oia. n^icii. m^s\ mm 

^ iiHgoia. 

fia ^X-ll^o^ ^SmS. £ 3011 AhA|£^ ^^Aliai SAIS b^£f ^^01. IIH§l(4)2j EF&oi M eHH(4a)^ ^SOIH. 

01 mm9\ m e«H(4a) §^#(5)01 MBHMUl 2iCK *CH M(6)e §e^e(5)0ll S^EiSAi M eHH(4a) 

Oil £10^ 9lVc, ^¥ m^m(5)E: ^CH M(6)5f SifOI Ol^OiXIXI Sfoo^^ ^ |HH(4a)°l H 

ee^OI 2^ ^CH M(6)0|| sth^a. 



^I'lsi ^mcn, ^ ^^soii mm ?-iioiin ai^ eh^ixi^ iihh s^^oii m¥ ^S5#oi 

^EiX]\ Si^ehCK 6^¥ ^^0||^ EHHM ij^^Al^l^ blOhSOj, El^Oil^ fi^^OI ^^^CK IIH 

Oil fissoii es^g ime ¥MM ix:SAi5i^ ^01 ^^acn. m ss@ck m aiHOii #ch moi oh^^aa. 
^^oii ^Dmo\. ^^¥ s ui^g ssm^ m ^HHOii s aina ^ch seia a^B s^sapi m 

oj^a^A] iine:iif°i si^^^g i^sfAi^i^ eoiiQ. ^^x\m^ ^ch msi ^^oi ime^s 
m mo\Q, 

o\D\M. mm Msmxi ar^ cH^iioii. w^m mm s^&g s^^hf ^oi «^ 

X|# SJ #CH ^^S^S Ol¥0i5! 3S =?^^ =?^m aiQ. 

^4:?HHj ^^x]\ SOI ?-iioiin ssoii m¥ ^2^SM 6^¥ g^ee ^^^oK)< ^.^sx-ii s£j eg nnns 

2J¥^ ii^^AI^C^. im^ ¥lxl^¥El 01^9 ¥ixlOil m¥ ¥^e ^2|5F04 fi^^e ^^e^Cf. m¥ M 

QS^oii e^se e&rs^a. s^s^ E+ss^^ esfo^:>iU se^ ssa ssre^i mt^ mx\s * #ch ^essi as 
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m^m ^£ 910. iiH^2f 8.mmm ^mm^ ¥^eioi nHayshc^. bx]\ ^^¥Oii 

^see £Se^ ^. ¥goii e^^s i^^Ai^ m esHS s^^^p. s ^hhoii ^ch mm ai 

s^e mm ^ch mm m ewHoii 21261 si^Ama. 

gia. 

^ ^gsi :?^oii oja^e. M |HH:?^ m^si^ ¥goii iaamoi saan^Mi. ^ch m eiiHeioii 
01 am ms^Q, maf/d, ^ch ms\ mm ^rn/^m 9JiD\\ sa. 

IMMOW 1) 

£E 4 LHXI £ lie S ^AIMI 10il HJ^ 9IIO|Iti BilS IIH3IXIM ^AiCH^ UEft" BSSOIQ. 

eiXH. £ 4011 £Ai9 ?iioiE-i(io)g ^dl^^c^. ?iioiiti(io)oiife ^^iJH^J aeoi ^^£101 sin, ^^Xi\ iJSl 

IIHH(II)^ ?110IEH(10) SeOll dHxISOl SIDK [Ef£fAl . £ 40j|Al ?-IIOIIH(10) SSOl EHH g^SOl SEe.^, 

mm ^m.mj\ ^aie ^if^^ xh^^j ^^#(20)01 ?-jioiin(io) seoii ssaoi aici. a^#(20)°j ¥^ 

0121 ?iioiffl(io) saoii £ 52f ^01 aF¥ ^^e{30)e 3ii ^^^^^ ^st^a. m¥ ^^eoo)^ ?-I!oie-i 

(10) s^e mmsJtMdi^ ^mm oFeai oi^oii e^^^ s^sm imndDM ^sai^i^ ^mm mo. 

m^miSO)^^^ MBIOIDI^ EE^ ^^A^OIM^¥ei(ben20cyclobutene) SIS^J Hl^Xh XH^'OI MBM 4^ SICK 

OlOlAj. £ 65f ^01 nHH(ll) ^^¥011 6h¥ ^^e(30) ¥^e b|0FS(31)M g^e^CL IHH 

(11) ^ blOF^(31)e mm 2j¥^ inSQDK £§.K m¥ ^2^^(30)2] ¥M, ^ OI^Oll ^CH MOI OF^^l ¥^e 
^^mo\ Q.m S^og 2:?H21 S(32)a m^^Q. 

Hid ae, sx-ii ^^¥011 5E 7:Qf ^01 ^^e(40)M r^meiijom ^^sm oi^shai m^m 

C\. ^^#(40)^ IIHH(11)£f fi^m{32)e S:?!^^^ 2^A!9I31| @DK 

oj:iiAj, ^^#(40)^ mwn\^B\ Ef^e^ siii, ^ :^h°j ^^§oi Qm =?^m ^ 

sas ss^sB mini's xH^sj iiHH(ii)£F e^^siSAi m¥ 2iim:Hi ss^si^ 

soicf. mxims ^cn mhi ^^oi s^^a^^ ^^moi si^^^e ^'mM5\^ ^^zi sft^^ee 

^^Xim^ mO\Q. ^CH ^CH MifSJ i^lfg mo\C[. OI£ie} 3# S^S(40) 

^^¥Ols/U^/^e.l, ^^^Dlfe/EIEffe/^dl, ^^¥Olfe/BM+^£l/^ai, El Effe/EI Elfe+g r^ei/^BI 3M/3e+ 

o\j\M, ^^s(4o)e es>^6Pi soil, 6h¥ ^2#(3o)e o^s^ oi^oiu m± o\^m oimm rf ^mei^^ 

^ ois ^^^go^ Aiism^ 5i£ bhi.^?^mcK ol^^^^ aii§^ s^s(40)2F m¥ ^as(30)2}°i mm^m i^ifAma. 

OlOlAi. £E 8:Qf ^01 ^^S(40)e ^iJ ^2|6^01 HH y SFH^AM . IIHH{11)2f Q^*(32)e ^^5h^ 

(41)e ^^e^a. Cfe. BXW ^¥011 £ 921 ^01 ^¥ m^m{50)m £SefEK 

OIOIAI. E 102f ^01 S^*(32)^01l £S9 ^^¥ 12S(50) ¥^e diii^o^ ^2^aK)i m e!H(51)g S^sha. 01 
(m, m eiH(51)M eoH fi^m(32)01l e^te 1IH§1(41) ¥^0| in^SCK 
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^H(51)0II 2II51 ^mA\21Q. 01031. ^Gi M(60)0| S^Sfe IIHe(41) eeH2f ^01 B^6^:?il SSeh ^01 

O^Ud^ fi^ S^OICf. C&£F/H. ^CH M(60)^ fi^S(32)2j LH¥^£ aSiah^il £IHS, #CH M(60)5f lIHe(41)ZI 

oii/H^ ^Qi M(60)2f mm^'(20)o\ st^an^. ^ch moi g^soii ^m^^ s^mp 21^ i:^m@a 

[^AIOII 2] 

£ 12 LHXl £ 14^ g ^^S^ ^AIOII 2011 mm ^lOlEi 31^ iIH3IXIS Xil^ g§ ^AICH^ UE^H! BBSOICK 

^ ^AIOII 2011 CCf^ nH^IXI^ ^Aldl 1011 Wt^ IIH5IXI2f biJSuHAl ^^#(40) ^^0|6^E:K ^. ^AlOll 121 m 

dixit: 3m ?>X1°^. e ^AIOI! 221 lIH3|Xlfe ^5HJ ^^Q. 

atlOW, ^ ^AlOil 2011 mm md\X\ ^AIOII 1°J £ IOTJUI^J ^^mn, 01^21 SSOI ^^015^:HI 9P 

^, ^CH MM M ^^01! Di-^^o^i^i 2011. £ 122F ^01 2x^1 ^^o\\ ^^s(70)e es^^^QK mm s 

2& ^^e(70)^ ^Aioii loiiAi s^s(40) g=! xH^:iiF ^^mcf. 

M eilH(51)011 ¥^ei ^^S(70)M ^^^5K^ £ 132f ^01 mm IIH&1(71)M ^^El 

a. Si.^ IIH©(71)^ fiS^(32)01l e^^S II}1©(41)011 ^s^^ OhU^f M£de(50)2| ¥^ 

oii£ esfSDf. 01 SOI ^Aioii i5f biJssHAi b:hi soia. ^, £ io3f £ i3e oiissHse, £ 1001IAI 

S(50)H1 ^^Ollfe ime(41)0l atXIBf, EE 130ilAi^ ^^¥ ^£^#(50)21 ^«01l mm iIHe(71)0l 

m^'^Q. mE\M, £ 1101IA1 ^CH M(60)^ S^m(32)01l e^^S IlH S (41 ) Oil S^^LL S^^Oil, £ UOllAi ^CH 

M(60)g fi^m(32):ilf &^¥ ^2^e(50)2j ^^011 mm IIHe(71)0ll §^£IH^, ^Aldl 15f bi:ni5HA| 

#CH M(60)2| S^OI CH^ 

mm, MA\o\\ loiiA] s^s(40)e 2011 m¥ ^^eooe Aiisth ^int u\bd\x\^. mm s^s{70)e m 



0\^mh\ ^Se^ dF2} SOI e ^^SOII 2)^2, M SSH ¥^011 SSMOI SSQ^I, 01 fi^^OII iIH@0| e^^SH^ 

Ml, iiHe2i e^r ^^01 ^s^a. [E^^^A|, m sihoii ohgesi^ iih©212| a^oi s^seioi, 

^CH M2I §1^ g^sfsp. 

O|^^0^IA^^ ^ ^S2| d^i,^5^e^ ^AIOIIOII ClimOl £Aimil SEe.^ ^Sm^oLK & &^:?l^^ ^AlOIIOII s^gtjxi a^31 

. oloF s^s^ioiiAi ^^oh^ ^ ^^S2j fixiM Koiyoi gioi &aH ^soi ^sh^ gotoiiAi s^2i j\Mm 

¥^^XI Cfg,^§^ ^3 3i0\O. 



(57) S^Si ^9/ 

1. a4^2j HHHM si; 
^:?i &^£x^l ij2i &s nHH saaoii ssan. ^:?i hhhm inSAi?!^ uiofsoi sasoi. biof»3^ oi^s 
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2. xii 1 ffoii sioiAi. nH©^ iiHH£f s:^!^^^ a^Ei^ m^m: ^ch ^ 

3. 731 2 soil 2iCHAi. ^:>l as ^521 mms\ JH§e ^^¥DIs/U^/?£!, &¥Dls/EI&fe/^S.|. ^ 

imeiif 9^a^ s^^s; 4^:'i ^ch m^j ^goi hh^io^ 3ie ^xim^ axis; 

^ ^CH M3^2J St^^ i^afM ^CH seSOl ah¥S¥E| ip^o| gfh 

SOI ^§^^ ojioian ai^ ah^ixi. 

a^S 5. X-il 4 soil aiOI/H. ^^:'l Sl^ ^^SSI XH^^ ^^OI^/Lm/^aL a^¥Dlfe/EIEf^/^£!. ^¥DIh 

/3M/?EL EIEFfe/E|EFfe+§>i:ei/^e.| Be/BM+^BI/^EI esj ehUei 5ie ^S^^ ojioiffl Ell^ mB\x\, 

a^S 6. nHHMS i^^^ ^^:?H^ ^^£x-il HOI ?^!OIEi S^OII aF¥ ^eiSS SEfim^ 

s^se ^^^moi. nHHs hzm^m^ blo^s2^, blo^aoll/H oi^s ?ixioii s^ae sam 

^ &:»ll; 

^¥0ii ^^se esrth iiHHSf s^^s ^mm^ ^^^m ^^mm IIHE^ya^^ b 

:)ii; 

sfli ^¥011 ^¥ §^se m^m ^, uj\ Qmm ^¥oii ^^¥ m^m ^mm ^^o\o\. fi^^oii 

9 HHS ¥^01 ingS^ M S^mfe 

§^ 

^^:?i ?iioiE-ioii ^BEJto\^ E\2im wt^[ m^o\o\ jwnsi ^^xi\ ^eim^ B:n\m ^mm^ 3im ^a^^ 

a^s 7. j-ii 6 soil sioiAi. ^^mm iiHH2f £j::'i^o^ e^^a^ se<s?^ ss^s; ^:?i ^ch m5j 
01 nHSH^ ^^xim^ ^xis: ^ ^c-\ sif^ ^mm Jm^^ ^ch ^@s 

01 a^¥S¥E4 ^x^^o^ 5is@ as asm^ ^shs ^ioiih ai^ hh^ixi ;ais g^s. 

a?» 8. x-ii 6 soil aioiAi, ^^mm bssh^ e^rshjn, m melD^ sas ^¥ m^s bxw seoii 
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ssr§h ^:)\ g gHHojie Af:7| e^se nHEiyoHi. mm imeoii ^ch mm ohe 
MShfe 5ie ^s^^ 9110121 eii^ nH5ixi 

s^s 9. xHi 8 s^oii 9JiO\M. si,^ e^^ soil. gi ohs^oiu 

m± 0\^m OlSeh RF ^IHEI^S 5E^ OlS ^^^S^^ A||§a^^ ^SS^ 9II0IEH ai^ IIH5IXI 
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